Recent increases in hurricanes led to a need to evaluate access to medical care, medical needs, and personal and community impact on vulnerable populations, particularly elderly, low income, and minority communities. This article examines access to care, interruptions in medical services, personal impact from Hurricane Sandy, and agreement with ecological statements related to storms, flooding and damages in Hispanic/Latino patients receiving health care at Federally Qualified Health Centers in New Jersey. Only 10 % of 335 Hispanic interviewees were U.S. born. Self-identified personal impact was a better indicator of effects from Sandy, health center use, and medical issues, than was a community impact rating. Respondents who gave a high personal impact rating were more likely to have evacuated, had longer power outage, were more likely to need medical care, had more trouble getting to centers, and had more medical interruptions during Sandy. A higher percentage of respondents who evacuated, needed the center, had trouble getting there, and had more "medical need" than those who did not evacuate. The greatest impacts were on respondents who were told to evacuate before the storm, but did not (46 % had "medical need"). The respondents had high agreement ratings for "storms are due to climate change", followed by "frequent and stronger storms will come more often", "flooding is due to sea level rise", and "changing climate is due mainly to human activity and not natural causes". These ratings will aid public policy makers and planners in developing resiliency strategies for vulnerable coastal communities.
Introduction
Public health and ecosystems management require planning, research, and public involvement in decision-making. Optimally, research should include science and socialscience based studies, including the perceptions and concerns of people. While a great deal of attention has been devoted to examining health risks and risk perception of people living near "Superfund" sites (the National Priorities List established under the Comprehensive Environmental Responsibility, Compensation, and Liability Act, CERCLA), chemical storm damage is essential to gaining support for improving these soft infrastructures. The Hispanic/Latino population has experienced unprecedented growth in the past few decades in the U.S. (Pew Hispanic Center, 2006; Dawson, 2012) , especially in New Jersey (Greenberg, 2005) . In 2000, Hispanic/Latinos accounted for 13.3 % of New Jersey's population, and in 2015, they accounted for 19.7 % (US. Census Bureau, 2002 Bureau, , 2017 , and this proportion is expected to increase. Hispanic/Latinos made up 56 % of the patients interviewed at the seven participating Community Health Centers.
Methods
Patients were interviewed at 7 Federally Qualified Health Centers clinics, including some located along the Jersey shore that were greatly impacted by storm surge, flooding, evacuations and damage from Hurricane Sandy. The Centers chosen for interviews were: 1).
Eric B. Chandler Health Center in New Brunswick, Middlesex County, 2). CHEMED in Lakewood, Ocean County, 3). Horizon Health Center in Jersey City, Hudson County, 4). Monmouth Family Health Center in Long Branch, Monmouth County, 5). Neighborhood Health Center in Plainfield, 6). Neighborhood Health Center in Elizabeth (5 and 6 in Union County), and 7). Ocean Health Initiatives in Toms River, Ocean County.
Interviews were conducted in 2014-2015 by the authors and well-trained interviewers with prior experience, half of whom had Spanish as a first language. The questionnaire used for interviews was partly based on previous questionnaires (Burger and Gochfeld, 2014a,b; Burger, 2015) , but was modified for the health centers. Pilot interviews were conducted to test the format, the appropriateness of questions, and to increase reliability among interviewers, and some questions were modified as a result of the pilot study. The questionnaire contained several sections: demographics, concerns, evacuation, Sandy impacts, normal center use, transportation to the center, medical conditions, access to centers, interruption of care or medications, and agreement ratings for ecological questions. Respondents evaluated their personal impact on a scale of 0 (no effect) to 5 (large effects). Ecological statements were framed "Some experts say…." "stronger storms are due to climate change", "storms will come more often", "flooding is due to sea level rise", "changing climate is due to human activity", and "damage from Sandy was due to loss of dunes or salt marshes". Respondents rated the ecological statements on a scale of 1 (strongly disagree) to 5 (strongly agree). Ethnic and racial status was by self-identification and this paper includes only those who identified as Hispanic or Latino.
When patients arrived at centers, they either went to a general waiting room or to a department-specific waiting room. Interviewers were present in both locations, approached respondents in the order they came into waiting rooms, identified themselves from Rutgers University, asked permission to interview them, and informed them that it was entirely voluntary, that no individual identifiers would be recorded, and that information would be available on a web site or they could contact the investigators or the Rutgers Institutional Review Board. Once they consented, interviews were conducted in a secluded place or alcove. The refusal rate was less than 15 %, and mostly reflected lack of time, presence of children or elderly charges, and about half of the interruptions were due to being called for their appointments. Incomplete interviews that progressed beyond demographics, were included in analysis, when the data were relevant. Although most interviews required only 15-20 minutes, many were longer when patients wanted to talk about their experiences or their frustration with lack of state or federal government response to their plight (lack of loans and grants for re-building).
Interviewees were asked about their need for medical services, and interruption of medical services and medications during and after Sandy. The investigators used these responses and answers to several of the open-ended questions to compute a "medical need" composite score based on whether a patient needed medicines, medical services, drug refills, or needed to get to a doctor, to the center, to an emergency room, or a pharmacy. Adverse health consequences with a high "medical need" score, included diabetes, kidney disease or dialysis, heart arrhythmia, asthma, blood clots, cancer, infections, and needing oxygen, among others.
After the study was initiated, Halpin (2013) reported on several measures of community impact of Hurricane Sandy on 553 of New Jersey's 565 towns. This allowed placement of the study population within a state context. Six of the seven participating clinics were in the five worst hit counties (Halpin, 2013) . Thus, for analysis, the 7 facilities were ranked based on Halpin's (2013) community ratings: 1) hardest hit impact, 2) community hardship rank, and 3) household hardship rank. From this, the seven centers were divided into "very high impact", "high impact", or "medium impact".
The data from the present study were thus examined as a function of two measures: selfassessment of personal impact, and Halpin's community impact rating (Halpin, 2013 
RESULTS

Demographics, General Effects and Health Care
The Hispanic/Latino population interviewed was 68 % female, with a mean (± standard error) age of 40 ± 0.7 years. Only 9.7 % were U.S born; 83 % listed Spanish as their primary language. The foreign-born respondents had been in the U.S. for an average of 15.6 ± 0.6 years. Most Hispanic/Latinos interviewed lived in apartments (60 %), compared to Blacks (48 %) and Whites (41 %; X 2 = 14.8, P < 0.0006).
Only 17 % evacuated their homes before, during, or after Sandy (compared to 12 % of Blacks and 21 % of Whites, not significant). Of those Hispanic/Latinos who evacuated, they were evacuated for an average of 22 ± 6 days. Three years after Sandy, 10 % of those who evacuated were still not able to return to their Sandy-damaged homes. Their self-rating of personal impact averaged 3.4 ± 0.1 (out of 5). Respondents had previously used the centers an average of 7.3 ± 0.8 years (prior to the interview). About 12 % responded that they needed the center during Sandy or immediately after (compared to 14 % for Blacks and 4 % for Whites, X 2 = 7.8, P < 0.02)). 9 % of Hispanic/Latinos had trouble getting to the center when they needed it. However, the investigators determined that 19.4 % actually needed medical services (= medical need) based on several different indicators of need (based on medical condition and interrupted access to doctors, clinics, emergency rooms, pharmacies or medications). "Medical need" was similar for Hispanic/Latinos and Blacks (both 19 %), but was higher than for Whites (14 %, although not significant).
Health Care as a Function of Impact
There were two measures of impact in this study: self-evaluation of personal impact, and a composite community impact (derived from Halpin, 2013) . The self-rating of impact for Hispanic/Latinos was 3.4 ± 0.1, compared to 3.1 ± 0.1 for Blacks and 3.0 + 0.1 for Whites (X 2 = 8.6, P < 0.01). There were few demographic differences in the Hispanic/Latinos responses as a function of personal impact rating (except for U.S born). However, there were significant differences in effects due to Sandy, transportation, and medical issues as a function of personal impact rating ( Table 1) . As personal impact rating increased, so did the percent that evacuated, the days evacuated, and the percent still not back in their houses, as well as the percent needing the centers during Sandy, the percent having trouble getting there, and all measures of medical need. Respondents who rated their personal impact low did not need the centers during Sandy, and did not feel they had interruption of any medical services or medicines. However, when the investigators examined a complex of indicators of "medical need", 7 % of those with low personal impact did need the centers (compared to 27 % for the respondents who rated their personal impact 'high', Table 1 ).
In contrast, there were differences in demographics as a function of the community impact ratings for Hispanic/Latinos (after Halpin, 2013) . There were significantly more females in the very high community impact group than in the others, and a greater percentage of those were U.S. born, compared to the low community impact group (Table 2) . Surprisingly, the personal impact rating varied significantly by community impact, but it was not linear (the lowest mean personal impact was given by respondents in the high community impact group, and not the medium or very high group). Other endpoints also showed significant differences that were not linear (e.g. percent evacuated, days without power), which reflects that community impact rating does not necessarily reflect self-identified personal impact for the vulnerable population within the county. There were no significant differences in the percent that needed the center, or had trouble getting to centers as a function of community impact, while interruption of medical services and "medical need" did differ (Table 2) . Medical need was highest in the high, but not the very high, community impact group.
For several days before the hurricane, there were directives from the Governor to evacuate coastal communities. Evacuation would remove people from injury and might allow better access to health care. However, many people who chose to shelter in place had to evacuate during or after the storm. While tables 1 and 2 provide the percent that were told to evacuate, as well as some key effects variables, they do not indicate the effects for those who evacuated or not. Those who evacuated suffered significantly more days without power, gave a higher personal effects rating, had more trouble getting to centers, needed the centers more, had more interruptions of medical services, and had more "medical need" than those who did not evacuate (Table 3 ). The group that was effected most strongly, however, was the group that was told to evacuate, and did not (Table 4) . Fully 46 % of those who ignored the evacuation order, had "medical needs" during or immediately following Sandy. There were no gender differences in evacuation rates.
For the total population interviewed (Hispanics, Whites, Blacks), Hispanics were more likely to walk to the centers (28 %), than other ethnic groups (14 % for Blacks and 9 % for Whites; X 2 = 23.7, P < 0.001). This suggests that more Hispanics had less access to a car than others, and they would have less opportunity to evacuate, putting them more at risk for health problems.
Rating of Environmental Issues: Climate Change, Sea Level Rise and Damages
Of the ecological statements, respondents agreed most strongly with "more frequent and severe storms are due to climate change", followed by "storms will occur more often", "flooding is due to sea level rise", and "changing climate is due mainly to human activity rather than natural causes" (Fig. 1) . Their rating for the damages being due to loss of dunes or salt marshes were significantly lower. The perceptions about these ecological statements were rather tight, with little variation (Fig. 1) , and there were no differences with respect to personal impact or community impact ratings. However respondents who did not evacuate rated 2 of the 6 environmental statements lower than did those who evacuated (Table 3) .
DISCUSSION Impact Measures, Impacts, and Evacuation
One of the objectives of this study was to examine whether personal-identification of impact, or a community impact measure best indicated the evacuation behavior, center use, and medical issues of Hispanic/Latinos affected by Hurricane Sandy. Personal impact rating was a better measure of effects from Sandy and medical issues than was the community impact rating. There are several possible explanations: 1) people who evacuated and never returned to the area were not surveyed, and they would have been the most impacted, 2) community rating includes the whole county and not smaller units, neighborhoods or individual blocks, which could have been very highly impacted, and 3) respondents who gave a personal rating were integrating a range of issues, including whether they had children or elders they were responsible for, whether anyone in their family needed medicines or doctors, whether they could walk to the centers, whether their first floor was flooded, whether they had mold or not, and whether they received government money to aid in their recovery, among other factors.
All the measures of medical need differed significantly as a function of self-rating of personal impact from Sandy, again indicating that individuals correctly evaluated their overall impact. In contrast, there were often significant differences among the medical need variables as a function of community rating, but they were not directional. That is, the group with a community rating of very high did not always have the highest percent with effects from Sandy or medical issues (refer to Table 2 ). This indicates that as well as considering community impact assessment for recovery planning, government funding, and resiliency planning, information from individuals within those communities may be needed to assess the effects and medical needs, particularly of Hispanic/Latinos living within those communities, and using health care facilities.
Respondents who evacuated (either before, during or immediately after Sandy) experienced greater adverse effects from Sandy and had a higher percentage with medical interruptions or "medical needs" than those who did not. People evacuated during the storm because of flooding and after the storm because of power and heat outages. This supports the State government's mandatory evacuation orders in the days before Sandy. The severity and date of impact for Sandy were accurately projected 4-5 days before it made landfall in New Jersey. Further, the hardest hit respondents were those who were told to evacuate, but did not; 46 % of these had "medical need" during or immediately following Sandy. Again, this argues for stronger enforcement of evacuation orders, or provisions for those who choose not to evacuate, especially access to emergency care, doctors and medicines, and access to shelters.
Factors influencing personal evacuation decisions are very complex (Riad et al., 1999) , and involve interplays of communication, past experience, and risk perceptions involving social and geographic vulnerability (Cutter and Emrich, 2006) . Each community and each storm may have unique features determining responses to evacuation orders or threats. Minorities are more reluctant to evacuate than majority residents in the same communities (Elder et al., 2006) . Evacuation requires transportation and shelter options, and entails additional costs and loss of wages (and perhaps jobs), to already economically challenged families. Security issues and fear of robbery enter evacuation decisions in some communities. In the present study, more Hispanics than others had to walk to the centers (as opposed to using cars), which would also have made it more difficult for evacuation. The social and economic inequities are particularly evident in coastal communities, since the wealthy live right along the coast, and much poorer people live only a block away. New Jersey is not unique in this coastal pattern with the very rich living just behind the beach or dunes (Cutter and Emrich, 2006) .
Medical Issues
It is often difficult to determine effects from disasters such as Sandy from interviews because perceptions of the same events may differ. Thus, questions about the same issue were asked in different places on the survey ("did you have trouble getting your medicines before during or after" was asked early in the interview, and "did you have interruption of your medicines" was asked later in the interview). Further, the questionnaire was designed so that there was information on "medical need", including questions on interruption of medical services and medicines, needing to get to the centers, having medical conditions requiring frequent visits (e.g. diabetes, asthma, heart rhythms, cancer, dialysis), did you have trouble getting there. These were used to assign a "medical need" score. The data from the interviews indicates that there was almost twice as much "medical need" as was affirmed by the respondents on direct questions (refer to Table 1 ). Whether this is unique to Hispanic/ Latinos (as opposed to other ethnicities), low income, or vulnerable communities, or to other communities elsewhere, is unclear. However, it suggests that interviews with patients will be most useful when a range of questions are asked, and when investigators (and physicians) examine the answers from each respondent carefully to determine their professional evaluation of "medical need".
Evaluation of ecological statements
Many studies have reported that minorities have less access to medical care (Abraido-Lanza, 1999; Fiscella et al., 2002; Norris et al., 2002; Jacquez et al., 2016) than the white population. Far fewer studies have examined ethnic differences in environmental concerns, and some of these have reported that minorities are less concerned (Arp and Kenny, 1996; Bronfrian and Cifuentes, 2003) , although this is not always the case (Burger, 1998; Greenberg, 2005) . However, ethnic differences in environmental concerns have generally been the subject of extensive study with respect to exposure to chemicals as an environmental justice issue (Bullard, 1994; Greenberg, 2005; Burger and Greenberg, 2006) . Merely understanding the general evaluation of "environmental concern" is less useful than understanding perceptions of specific concerns that might aid in educational programs or public policy and management decisions (for example, the role of dunes and marshes in flood protection). It is in this context that understanding culturally-dependent concerns and knowledge is important for managing ecological and human communities along coasts (Huerta and Macario, 1999) . Indeed, increasing resilience of coastal communities depends on understanding different perceptions and concerns that affect public policy or public support for policies (Freedman, 2013) , and may require in-depth studies of specific ethnic groups faced with a specific risk, threat, or disaster. Only by understanding perceptions of specific ecological issues or concerns can managers and planners move forward. That is, ratings of general ecological concern may be high or low, while ratings of specific environmental issues (like the risk from a chemical plant, or the importance of dunes to coastal protection) may be different. For example, an assessment of environmental concerns rated specific ecological actions (e.g. enlarging parks, creating bird foraging habitats, preserving wild areas around water supplies) and found both differences among the issues, and ethnic differences within the rating of issues (Burger and Greenberg, 2006) . For developing public policy and management actions, perceptions of relevant specific issues need to be examined as a function of demographics and other contributing factors.
In this paper, respondents agreed with the scientists about climate change, storms, sea level rise, flooding, coastal ecosystems and the role of humans (IPCC, 2007 (IPCC, , 2014 Sallenger et al., 2012) . Respondents recognized the connections between global warming, more frequent and severe storms, sea level rise and flooding, and that global warming is due to human activity. This is encouraging in that a recognition of the role of climate change and sea level rise to community well-being is necessary for development of a resiliency strategy. However, there was less agreement with the ecological statements that damages from flooding were due to loss of dunes or salt marshes (the ratings for these two averaged about 3 out of 5). This indicates a need for further education about the role of soft infrastructures (beaches, dunes, salt marshes) in protection of coastal communities. Enlisting the aid and support of the growing Hispanic/Latino populations in New Jersey, and elsewhere, in the public support for coastal zone management will be increasingly important in hardening the shoreline and increasing resiliency.
Implications for Public Policy and Actions
Disaster preparedness requires data to understand what people do in a disaster, how they are impacted, and the relationship between these. This study of vulnerable Hispanic/Latino respondents using Federally Qualified Health Centers in New Jersey indicates that they were heavily impacted, and that their personal rating of impacts was a better predictor of their effects from Sandy and of medical issues than was a composite community rating (after Halpin, 2013) . This suggests, as expected, that there is variation within communities (and counties) in the effects that individuals face, that personal ratings need to be considered in disaster planning and recovery, that there may be pockets of high impact within those with generally lower impact, and that Hispanic/Latino communities within counties may be more vulnerable than others. Indeed Halpin (2013) reported that low income families were overrepresented among the hardest hit households in New Jersey.
The respondents interviewed were by definition low income vulnerable communities that use the Federally Qualified Health Centers. There was a high rate of foreign-born among the respondents (90 %), as well as being without power, needing the centers, having trouble getting to the centers, and having interruption of medical services. Accordingly, a high percentage of the interviews were conducted in Spanish, which elicited many responses to the questions. Special attention needs to be directed to this vulnerable population in New Jersey, particularly with respect to following evacuation orders, planning for future disasters by obtaining sufficient medicines, and other preparedness actions. However, the results suggest that planners and managers need to attend to this population with education, more information about preparedness and evacuation, and directed programs to ensure transportation, open health centers, and available locations for access to doctors and medicines.
CONCLUSIONS
Hispanic/Latinos are the fastest growing population group in New Jersey, and many reside in low income, minority-dominated communities near the shore, and were vulnerable to the effects of flooding, downed trees, damaged transportation infrastructure, and prolonged loss of electricity from Hurricane Sandy. Some more inland Hispanic/Latino communities also suffered from flooding, downed trees and prolonged loss of electricity, but their plight was less recognized because the houses were not blown down or swept away by surge tides (as they were along the shore). Only 10 % of the Hispanic/Latino respondents interviewed at Federally-Qualified Health Centers were born in the U.S., even though those born elsewhere had been in the U.S. an average of 16 years. Evacuation rates, days evacuated, days without power, percent needing health centers, and the percent with medical needs varied significantly as a function of respondents' self-evaluation of impact, rather than a measure of community impact. This suggests that evaluating damage, providing relief immediately after a severe hurricane, and providing federal funds for people in vulnerable communities should be on the basis of individual impacts, rather than on a wider geographical basis. Further, all groups, regardless of self-identification of needing the center and interruption of medical services, underestimated their "medical need" as determined by the investigators overall evaluation. People who evacuated, mainly from areas with substantial flooding and community devastation, had significantly greater medical need than those that did not evacuate. Respondents that reported the highest medical need were those that were told to evacuate, but did not. This suggests that first responders need to attend to those in evacuation areas that did not evacuate (and go into these communities to find them), followed by those attempting to evacuate during or immediately after a disaster.
Overall the Hispanic/Latinos interviewed agreed with statements that "increased frequency and severity of storms was due to climate change", that "storms will come more often", "flooding was due to sea level rise", and "changing climate was due mainly to human activity". Recognizing the importance of climate change and sea level rise is a first step to acknowledging the problem of living in low-lying coastal communities. Their perceptions are encouraging for public planners and managers who need to develop strategies to improve resiliency of coastal communities. However, the key role of dunes and salt marshes in protecting coastal communities from flooding was not as accepted, which is a serious deficit as future resiliency planning may rely on intact, ecological systems as one measure of coastal protection. Table 2 Demographics and other characteristics for Hispanic/Latino population for interviews at federally qualified health centers in New Jersey by home impact. The home impact ratings of medium, high, and very high are a composite we developed from impact ratings given by Halpin (2013 Days no power 9.9 ± 0.6 13.9 ± 3.9 6.6 ± 0.6 24.0 (<0.0001)
Rating of Sandy impact on patient d
3.6 ± 0.1 3.0 ± 0.2 3.3 ± 0.1 7.0 (0.03)
Center Use
How long going to center? 7.1 ± 0.5 6.1 ± 0.8 6.1 ± 0. 
